Differential modulation of carbonic anhydrase (CA III) in slow- and fast-twitch skeletal muscles of rat following denervation and reinnervation.
Carbonic anhydrase III (CA III) is influenced by neuronal factors in skeletal muscles of the rat. CA III protein and its mRNA levels were assessed in slow- and fast-twitch muscles after short-term denervation by ligature of the sciatic nerve and reinnervation following removal of the sheath tightly fixed around the nerve. Significant elevations in the CA III mRNA content of fast-twitch muscles were recorded after denervation, but they were cancelled following spontaneous muscle reinnervation. No such variations were observed in the slow-twitch soleus muscle. CA III specific activity or cytosolic CA III protein content increased in both types of muscles after denervation, while a decrease was solely observed in the soleus after reinnervation. These results suggest that neuronal mediators may be responsible for up and down variations in CA III gene expression and (or) mRNA stability in slow- and fast-twitch muscles exposed to identical stimuli. Variations of the mRNA and the protein probably reflect, in a time-related manner, the well-programmed changes in fiber type of the muscles in the context of the denervation-reinnervation model.